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(54) PROTEIN FOR ACCELERATING HYDROLYSIS OF GTP 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject new 
protein having an activity for accelerating the hydrolysis 
of GTP bound to a lipid-modified Rab3 subfamily 

member, and useful for clarifying mechanisms for *« * u *" *» »* s ' «>• «" «« K1 « '«* ;i < 

. J f> IE 

releasing neurotransmitters and controlling the secretion » v ^ i)r KH ^ ^ « u ^ t }>) , v *i 

of hormones and for clarifying relations with diseases. » * 33 

SOLUTION: This protein comprises a protein having an ^ . <t lh 

amino acid sequence of the formula or the amino acid ; 
sequence of the formula wherein one to several amino 
acids are replaced, deleted or added, and having an 

activity for specifically stimulating the hydrolysis of GTP v&: ?>, ^& au u* u* v.i un tu t*nr*i ut 

bound to Rab3 subfamily member modified with a lipid. L? fel /T s Pi L . !* ff . . ** 

The protein is useful for clarifying mechanisms for *s 97:, 

controlling the release of neurotransmitters and the Tfev ** n * r " 

secretion of hormones and for clarifying the relations 

with diseases, etc., as a control factor specifically acting 

on the Rab3 subfamily member related to vesicle 

transport in cells. The protein is obtained by purifying a 

synaptic soluble fraction from a rat brain by column 

chromatography. 
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(54) Bewa>fi#] GTPim*##®£*:w^K 



(57) [ffil^j] 

Rab3^y7 r ^ U - JCWy*Wa.1ii|i»ra-7-«:W 

imk f-m wn t l thhhwiw s n*:Rab3A«:jiii * 

CO ffittttHA* £GAP£ffl«l L JHMIir 3 C £ IC 
«fljL^o J|l«L/iGAP<OfEW*S«cfl5ML/i 
yn-^IMl^T, ^GAP^rn-Kt-^li hcDNA£iji8t 
^"SC tlzWMLfto WttLfc<aPlco^T*0«fiE£ 
WWLfc£C5, JS?>/<*H*«. lfiiK«W^n/iRab3 



(2) 
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ttfciVfl 2 ] Piti?L^(iJ^T^^ai1^iIi l lciZi$<0* > 
- ictt & L fcGTPa>Aii*»«*W« Wic {JSii-r £ ffitt* 

wrs 

IW?n/iRab3-9-y7r 5 U tclB&LfcGTPO 
/ii i iMft'j tc ^illi S rJi W-:^r j * >/<*Ho 

[.M;RJfl5] BiMWII - 4 K8e«<D* >/<*H*n- 

K-T SDNAo 

[.M;4Wi 6 ] .1tf;RJ]fl 5 Ic ft!JK<ODNA£ fr€y< ^ * - c 
HfcRXfi 7 ] Sfl-Rffi 6 icSUK^* *-*{StJhr*H3 
n«r:«t*o 

[.M.-RJfi 8 ] Stf-Rxfi 7 lc3i!««IFm«G«(+tc <fc 0 
Co o o i ] 

[0 00 2!] 

[fKJfrOft'ffi] Rab (Ras-like proteins in rat brai 

n) X-C— n,G*>/**ef7T ^ U— (iWLIM%tc;fcl*T 
I'jSOHitt tfMttlcfcl *T Pj 1 0 WW K 

* - K! a* s co 'j *»<o i h » , 'j Tt^ys-mt 
ft/toro ft* ftcanart/j «f«^ic nofc l t t (Taka 

i.Y.. et al. (1992) Int. Rev. Cyto I. 133. 187-230, Taka 
i.Y.. et al. (1993) Ciba Foundation Symposium on th 
e GTPase superfamily 128-146, Simons. K. and Zeria 
I.H. (1993) Neuron 11.789-799, Novick.P. and Breenw 
aid. P. (1993) Cell 75.597-601, Nuoffer. C. asnd Bale 
h. W E. (1994) Annu. Rev. Biochem. 63. 949-990, Pfeffer. 
SR. (1994) Curr.Opin. Cell Biol. 6. 522-526, Takai. 
Y. . et al. (1996) Genes To Cells 1.615-632) 0 l*< 

77^ 'J-*«*LTt^o Rab7r ^ U V/<-(iG 
DPW C?4H«tt:IB«»t;GTPfc!i & Wtfeff5fl8O2-3<0IB!IBfIB* 

f«fa l , c njcit; l: rttwan iR,«ffliHi«:«ia'r 

^>/^-0>{VIIHC*aiT*fe* (Takai. Y. . et a I. (1992) 



Int. Rev. Cyto I. 133. 187-230, Takai. Y. . et al. (1993) 
Ciba Foundation Symposium on the GTPase superfami I 
y 128-146, Simons. K. and Zeria!. M. (1993) Neuron 1 

I. 789-799, Novick.P. and Breenwald.P. (1993) Cell 7 
5,597-601, Nuoffer. C. asnd Balch. W. E. (1994) Annu. R 
ev. Biochem. 63. 949-990, Pfeffer. S.R. (1994)Curr. Opi 
n.Cell Biol. 6, 522-526, Takai. Y. . et a I. (1996) Gene 
s To Cells 1.61 5-632) o ?EStt&GDPIS£JBnei TRab 

gdi j tts&LTs mnnv>wict?&ir& 0 ccomm 

10 it TRab GEPj <OftmiC£9mfc%GlP-t&&Bm'^t$C 

Vi-om. tzttizmc* Gm£&mm& rRab gapj 
oimmx oGOPW^Ha-ttiBflR^fift-rso 'His^t* 

* -t 7* * HR tc tt &-T * « Hlc *>l* T<i , GTPtfi &ffitt 

'!«, SfcCifftld. GTPM&fiSttfl5!IHi rRab GAPj ofVfi] 
ic <fc 0GDP»S^|5fiSttJB«'N|£fk-r«o RaWiGDPtt&# 
^ fSttlBflBtlffiftrSfc, PItf TRab GDIj fclfi&U fifl 

[0 0 0 3] Rab^T ^ U-^ yA-(cW^cnb30 
^ * ^ ^UPlBH-T^il'T', TRabGD I j liOMJWfTfrft 
/c-r^T^Rab-7 r * U — ^ V/N-iCflUH^S C fc^»l 
bnt^o (Ssasaki. T. . et al. (1991) Mol.Cell Biol. 

II. 2909-2912, Garrett. M. D. . et al. (1993) FEBS Let 
t. 331.233-238, Soldati.T.. et a I. (1993) Mo I . Biol. C 
ell 4.425-434, Ullrich. 0. . et al. (1993) J.Biol. Che 
m. 268. 18143-18150, Beranger. F. . et a I. (1994) J.Bio 

30 I. Chem. 269. 13637-1 3643) o ^GAPj icmiLTii, 

m f;)c7)Rab7 t 5iJ-^>^-©5 IS, rYptlj fecktf 
TSec4j ICiifVMj-ti-r, TYpt6j »tf TYpt7j iCfl^I^ 
£ 1-20GAPftWft|$ttTC*£ (Storm. M. . et at. (1993) N 
ature 361, 736-739) o L^L, Rab7 r ^ ! J — ^ 
S/iJiRab+j-y^r ^ U— lcWy4WaGAP(i«i?LftftJC*5 
^Tinj^^nTl^t^o ^/c, TGEPj (Cl^jLrt, Rab 

&GEP«iMl3»trtBA«ifljJcfet^rir?ffi«nTV^4ir^ 
[0 0 0 4] tC^T, Rab-^^r 5U-©?^ Rab 
^ TRab3Aj . rR a b3Bj . TR a b3Cj . 

tttf TRab3Dj <04aD^>/^-^6WJ«^nn^(Pfeff 
er.S.R. (1994) Curr. Opin. Cel I Biol. 6. 522-526) 0 C4l 
bOp<>^-cor|iT', TRab3Aj TRab3Cj (*Ca 2 M/< 

8ftfigiCiaff:LTl>So -/f, TRab3Bj (iTJ6(*«IBT*C 
a^f/cfisttxVK*^ h-->XIC|UIij.L, TRab3Dj tifjfi 

50 T, Rab3^^^T ^ y-icwaw4«aiH7-A<iwt**i 
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♦ 



3 

cfc s«aw«Mis<o»iyiAf>f&»Mis<oBfi^ 

^^lcfiJ/l]T'^^^±ira<c : fq/llT^§o RabS+rT^y 
= U — <?3^^, Rab3A(Ci1Ul|-r^> TGEPj RXf TGAPj (i 
? v hmfrZttV/miCtmmznTl^tiHBurste'in. E. , 
S..et al. (1991) J. Biol. Chem. 266. 2689-2692, Burstei 
n.E.S.. and Macara. I. G. (1992) Proc. Natl. Acad. Sci . 
U.S.A. 89. 1154-1158). C n t>ft=r<D— 2tm % &lkZf7EBIk 
&Wtt (ffl*tf, Rab3AK*rt-SfcmttfcH) ICOV^T 
(iHJI6^lc^otl^l\ Bfi^ Rab3-»f/7 7 ^ U-ic 

[0 0 0 5] 

Cifen>wwi*LJ:^i:-r5Ka] *»nnii, Rab3-^r7 

[ 0 0 0 6 ] 

[«M£«?*-*3fc«><0 Pfci] *5CTJ«e>«i±ife.1!l!S!(l€: 

WLMt»^*cfclc/«#jLfto ^bC *«iUI«G(i, 
lilftf L ftGAP««0l« tf K fVW L ft :/n— :7*illc 
,ftGAP£r h cDNA3& JllB-r S C IC i«JA L 

ft c **MJtffcti. ni«LftGAPIC^^T*w«fig£« 

777^ »J — / V^-iCfti ftLftGTPOftll/ktt«*MF-W 
ft'Jlc & H-fl-:*-f i -T S C * (l^ft L /Co 
[0 0 0 7] *5l!iyi(iRab3-»t^7T 5 U — 

-lw»V4Wft»IWW T-lclBU <£ 0 RttWKti, ( 1 ) 

/•-GTP W/ju /K^>ft?^r:^ Vi-^J tc fiiliOl-T ^ f^tfl;^: f ^. * > 
/<7H. (2) iffi?LMll.l*T*fc3 CI) ic82«<0*>' 
/<*tL CO IC«»i}: I K3E«W>#://<*H. s 
ft ( i 3* > / ^ H ' t ' 0) T $ J m E 0 J t c *5 t * T 1 ?S L < t i 

RWkor s y ftWifitfu K5fc, ?5 l < & w/jn l ft r ^ / 

IKIEflJ*ft L . IRHttftS *iftRab3*^7 T 5 U V 
/ <-lcM & L ftGTPOAii**MB*«»Wlc ffijffi-r £ rStt 
*-fr«T$^>/<»n, ('D KW»*5: 2K82«<DDN 

-u 1 BfitI«lWinftRab3"9-y7r £ U — * V'S-tC&i 

#>/**H. (5) ( 1 ) - (1 ) IcSfltt©*://** 
fl£*n- K-roDNA % (6) ( f> ) IC^*Sc^DNA^:&C? 

(7) (CO tC^O-^^^-^rffiMf-rS 
( 8 ) ( 7 ) JC3d«<OlBH«:«(*K 0 

[0 00 8] 

[«!U|<?rJl£SSOJB!B] HinttWinftRabS-tf 
777 = ^/^-JCtt&LfcGTP<0J!iH*5>«*W» 
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[0 0 0 9] *58iflO*>/^^Wcd*n*lieW3R*i : 

1 Kia«<D*:"<*Kl±* SSKi:LTIBfltt«iSnftRa 
b3A£ JE l 'ftjEMftytt *7^^nvh^77i'HaO 

tmT'&Zo R*>'<*Rtt. Rab3^77r = U-^> 

<Rab3A. Rab3B,Rab3C, Rab3D) iCttHffylCffffl-T 
£<> £ft, BSHi»»*SttftRab3»co*f^fflL, fjgffttt 
W*Stt«:l/^Rab3CCiif^fflLS:t^o C ft 5BE 

Ji WICia»HOttUi<cM^LfttSttSl!Rab3*>r7 r ^ 
[oo i o] ftfc, S»tf«ci:oTii. WSiffiffiT*** 

.WttWWWa'WSireii (Sambruck. J. . Fr itsch. E. F. . and 
Maniatis. T. (1989) Molecular Cloning: A Laborator 
y. Manual. Cold Spring Harbor Laboratory. Cold Spring 
Harbor. NY) &££r/IH>T. Efllfft^ : Ncae«(0^> 
j» / * * = / fi$^JjaV:L!, v (^^ ,5f -T S C t IC <fc 0 H*iJ 

ft*} : l lc3e««^>/*^no«flEWI.TIW1**l5*ci: 

/i»*<H», fc%t l < tiWju^nftr 5 y«6KW*tT 

L, IBin»JlW*4lftRab3-9-yyT5U->< >/^-lc|S& 
L ftGTP»/jir/JcJ>»*«pWW«C Kifll^Sffiitftfi-r S ^ 

>/^ra *56nH«KRB«c a * n * o 

[ooi l] Sft, a»«<ci:oT«i, fflSltttR-efc* 
/n^7'J ^-T-tf- v hi >iS» (Sambruck. J. . Fr i tsch. E. 
.?« F. .and Maniatis. T. (1989) Molecular Cloning: A Labo 
ratory. Manual. Cold Spring Harbor Laboratory, Cold S 
pring Harbor. NY) SrJIJ^T, JBWJft^ : 2<c8CaoONA 
JffiW (*ft(it<o-fi|5) ^rJitic, cn^Slinittoyst^ON 
A«Jll« LT . JSDNAA^ &*5fiWl<0 * PtOWflgWISJ 

2 I C 8C«ODNA(E W ^ b 4 S DNA ^ - Y 7 U ^ S ON 
Atfa-H«^>/OH-e»ot, BB!l«»«nftRab 
3^77 7 = "J-^>/<-lctfi&LftGTPOi!in7k»W*« 

w ics*n«o ^-rr«jy>rxtt*Btc«fcofij6*ifc^>^ 

Rltt*W"r-5C fc*<* & L < , 90%W±O«imitt 

[0012] *5ewicfet^r, riBn«iW*tifc 

Rab3-9-77 7- = U V/N-iCfcift LftGTPfDAllAttM 
«rW«W(cffiiIi-r«fSttj IKni»«iS4iftRab3-9- 
777='J-^ LftGTPcO/jU/K^^rOiijl!! 
L, aBfI»3fWSnTl^l^Rab3-9-y77' £ 'J-p< 
50 tC^&LftGTP, 4i5cfcD'Rab3WH0^77T = 'J-^ > 



5 

?^-r^>Rab3GAP^^^^jMH, over layi£&£tD#?£T* 

[0013] #5WM>*://<*Bt«\ »as"r**^i»* 

[0 0 1 4] g=fc, *y£"/lii\ ±82+5eflO*>/**Bt 
tc.1i«!i#t\, mRNAA^&/jK^n/icDNA, ¥SMm(D 

m . f t# &ijRdna* h t * «wj<odnaic & * n 5 o 

[00 I 53 *5eiW<ODNAli«}£ (Mfctf, cDNAT^n 
SJi-fecfct/iUft-t -> r > A'*;lfl«(Ea*Wi;a £f(^<fc OMSK 
[00 1 6] *»WODNAMiriX5n 

fc ^ * * - k iw-r s o * i ^dna^ws k s n * ^ * # 

tP — X'M\li. TpBlueScriptj , TpGEMj ££tf>j4 

(f on, */i«i?L«fl!iaiiia«JMiii^^ *-T*&nii\ 

fpEF-BOSj , fpSRaj , TpCMVj % E #>j*lf 5*1* «, 
[0 0 1 7] *«WI^^>/<^H*3-ff:^snWlc43l^ 

iMltf, TpGEXZTj , TpRSETj , TpTvCHisj 

if on* sF9tfflKs«iTa&ntf, rpACYMij 

n, Hli?L»fllWBiaillT«i. TpEF-Bosj , rpSRaJ , 
TpCMVj , TpBlueScriptj ?iftmf*b>t\Z>ft. CUb 

[00 1 8] ^^^-^O^JeWlODNAOfiPWi, («* 
li\ >CfM (Sambruck. J. . Fr itsch, E. F. . and Maniatis.T. 
(1989) Molecular Cloning: A Laboratory. Manual. Cold 

Spring Harbor Laboratory. Cold Spring Harbor. NY) 

xamorfimc*. or/ -5 cw^^ 6 
too i o] in. *jeu](i. -*«iuj<d^**-#wa 

jrs^aifiwte, cos», pci2fflKs&£ottfi:snfc>ii 

[0 0 2 0] ?B3£aUH'\^^^— M*lf. 
XlW (Sambruck, J. .Fritsch. E.F. .and Maniatis.T. (198 
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9) Molecular Cloning: A Laboratory. Manual. Cold Spr 
ingHarbor Laboratory. Cold Spring Harbor. NY) 8E1£<0 

[0 0 2 1 ] H5K«K*t*rtT^eSL^*58TOOlQ**it 
[0 0 2 2] WT, *«TO**S«i««cJ:0«fl«iJcl»n 

tstf, * jwi t* c n o §bkm ic mis snstOTiift 

[0 0 2 3] 

mnttMJkWm»(OfM3k^ Rab3A cDNA^O/** 
jl n ■> ;U X (bacu I ov i rus) TlRKSS -^/iSf (Spodoptera 
20 f rug i perda) Btm<OfRHLZfm Wtfe^H^n * n*^ 5 W 
WL/i(Kikuchi.A. . et a I. (1995) Methods Enzymol.25 
7. 57-70) 0 Rab2, Rab3B, Rab3C, Rab3D, Rab5A. J^O'Ra 
bl 1 0BfittttWtt* , »cDNA*«0/ <*aD«)>f;l/Xr 

/•-o [y- 32 P]GTP(185 TBq/nmol)/4t>\ [a- 32 P]G 

TP (1 1 0 TBq/mmo DliTv-S/^i* kt«fc 0 UK K L fe 0 
[00 2 4] [^JSffJ 2 ] Rab3 GAP<OH*VJW»iai 
BRHttl»im/iRab3A(3pmol)*; T25mM Tris/Hcl (pH8. 
0), 10nW EDTA, 5mM MgCl2 x 0. 5mM DTT, 0.3% CHAPS, 
SO &a*1.5/iM[y- 32 P]GTP(1xl0 4 cpm/pmol)j *&€fEi£ 
iKftWdO/j I) 30lCT*10»ira>r>*a^-hL/to 
COSti,;^2.5/i l(?^80mM MgCl2^r/j[lKTP?ll: Lfco CCD 
?E&iK(12.5/j Die, jWia?-rsit>y/l/«rBiIR50/i lic^: 
SJ;3(Cftll^, tTb(c30 € CT*55>IH|^>*a^-hL 

yy(Cerenkov counting) ic<t 0 ^ Lfco 
[0 0 2 5] [%ffim 3 ] rover layffij (C «fc i>Rab3GAP 

rSttOfflfi! 

^ Rab3GAPOM W L /c+r > 7°;Hc H L * U 7 ^ U ;l/7* ^ K 
y /Uftt«i*» I (SOS-PAGE) *fTo/i (I^2A) 0 -b'K^ 
(semi-dry) f )xX ^ >7n ^ *r >ytft, — h n-tr;Un 

ri^7';l/y^>, 0. 5mM MgCl2, 0. 1%Triton X-100, RT3 
5mM DTTj *&tf U >ltt«W3=?S14«7ki|'Tffl?iL, S! 
Vk%[»Vte2i*:rzo Rab3GAPfStt*-tt»l«tS/t«>, 7-f;l/ 
^-^ T25mM HEPES/NaOH(pH7.0). 0.05% Triton X-10 
0. 1.25mM MgCI 2 , Rt/2. 5mM DTTj t&CyaWWI'T 
[ y - 32 P]GTP-Rab3A^ <h &lc25°CT-10^|iiK 
50 hU: 0 7^/^-^ T25mM HEPES/NaOH (pH7. 0) , 5m 



M MgCh, #T>'2.5mM DTTj VfttflWa-Sftffl* 
M>T*i*J»U ttfliffitt* TFujix BAS 2000 Imaging Ana 
lyzerj T*WIS!Lfco COISSK »7-ffl8j130kDa<Offiin 
{cRab3GAP^/^K/}^M^n/i (HlcfiinLTVft 

10 o 

[002 6] HSfflgM 4 ] Rab3GAP£>f8«| 
■r^T^WWiiO-4'CT*ffo/'Co ->+^XBIB13:(SS)» 
H*2<XHE0)^y (Mizoguchi. A. . et al. 

(1990) J. Biol. Chem. 265. 11872-11879). *<DSft<D\<DS 
SttiK (450to U 315mg)£r rfgSfflJAj (20mM Tris/HcKpH 
7.5), 0.5mM EDTA, tetflmM DTT) T*¥WLfcO-fe7 T n 
- XFFt*j ^ A (2. 6 x 23cm) £JJ] I ^ v»0 L /c Q 600m I CO 

Aj i|iONaClortiKl4K!(0-0.5M) % feci *T 120ml CO nBgjfi 
i#Aj • |«£>0. 511 NaCI«ll!l^Ti«liM/iE5ml/5>T-frl\ 8m 
l^"O(0^piii*Jli«>^o Rab3GAPr£ttO 1 OO 

tf-^A^>r*i62-70T'tti»tftlfco :nbO« 
liiij (72ml . 36mg)£iU46, ~7j\ «10 OSS^U-O^TR 
«07/ iST-hll U0--L' 7rn- XFFtj 7A^n7h^77 
Y - £4101*7 o /:o 5MOQ--L' 7rn-XFF^vA^D 
v h 7 77y -W+>>y^^y-;U L. r«W}«Bj (2 
OmM 'J>rt£7jU'7X>(pH7. 5), TfctflmM DTT) 720ml T'fftft! 
Lfc„ *"0-*>:/;l>* r«ffijfliBj tW^l^eFn 
* •> 7* / ^ -T K 'h ~> U (2. 6 x 6. 6cm) £/{] I >T £ 6 (C 5>H 
Lfco l»1U*fi»M35<W iSMl* TO 

jiPiiftBj >PO500mlO'J U ^ZxOiVfta^J^LI (20-21 2m 

Mh *>?t*T raJWift-Bj M'O150mlO{l(mjE(212-500m 
M)/4tf150mlO500mM U >IHtfj U 'V I*«mi*T8KMiaM 
1.25ml/'/>T'frt\ 10ml^O#ifti£:UStf>fc o COM 
'4L Rab3GAPit!tfl:<0 I ^^W*i29-40T***Mi^ *l 

fcc C»^pi!lC120hnl« 18mg) 240ml O 

T-»iS?i*fc'N>*U >-fe7r n — XCL-6B*/-t>A (0. 5 x5c 
m) fcHJi *T 5 *>\z'>m Lfz 0 l<0 UDB»ijft*20mlT*^ v A«r 
tffcflMft, ?8W«: TOtfiiftAj "PO0.5M NaCI^JIJOTtfUH 
as;ao.5ml/5>T*fTt\ lmirooWiil#ltta&fco CO«i 
IK, Rab3GAPHittO 1 Lf- *tf»Bii2-6T*&£nfco 
cne^^PKSml, 4mg)£HJA&, 3-05ft01$2mlO 
rtSWMeAj t«LT rifiWMAj rpT2mlO280mM NaC 
IT'V-WStffc-t-v'O PC 1.6/5*j72**JHt*T*)«L 
tic 2m\0MV&9ffl?ij J 7l*&\km&* J8W«\ TO 
tBift'Aj 't I ^3mlc?.)NaCl^ii , i^i;jfiiI(280-500mM), fcg^T 
0. 5mlONaCI«ffltt««Stta«|fiMAr1i(00. 5mlO!M NaCI 
4iHOT}«mailffO. 1ml/}>T*?rl\ 0. 1m1-roO»iS* 
Ui£fc„ COtft*. Rab3GAPfctitt«>100tf-^A<»iB1 

0/4 a* i i r-i*in sn/i a*ii «ko « c n £o*» <o. 2m l 

14/jg)£r!Uti>. — 7j\ 80O / \^ , J>-b77a-XO 
■tfVT'/UCO^Tli, M«O7/ijrT?*y0 ^J7L^D7 
hy^7Y-«4N?rofc 0 5l»IO*yQ ^7A^DYh 
777Y-^>-//K^/-;l/LT, filling T*-80°C 



(5) »B»sp 1 0-276783 

8 

[0 0 2 7] m%<D*:SQ ^7A^DYhy77Y-C 
fcl^T, GAPfS-fJ:Ji^J150kDa&t;tt130kDaOMr£«O 2 
00*>/<*KO}8tU><*— ftLfc(H1A»tf 
B) o CWV^X^P- X ffiflMEtB»&$Mi (u 1 1 
racentrifugation)T*7}!iU ^GlCtyO 7j-^A^n 
v h^?* — *fTofcfcC5, GAPr£1iliC02oo* 
»**MOBai/ <*-:/*: — »Lft(H lCR£fl» 0 x^7 
o-Xffi(ft^Efflj9^mtc<fcoTWfiBi^nfcMr(±^]29 
70 OkDaffofco cnb<^^^3b^Rab3GAP(i:150kDaS:tf130 
kDaO £ V 5 U (D^-r D y Y V - T $> Z> t * ft 

[0 0 2 8] [*«IM5] fiWB^DVh^YHCj: 
5Rab3GAP«tt(D»KZ 

[ a - 3 2 P] GTP-Rab3A£ , [ y - 3 2 P] GTPO f 0 tC [ a - 3 2 P] 

GTPffli^ c *ksi 2 co^?ic iffjfififc^Si 

L, -hn-b;l/n-X7Y/!/^— icifoLfzo 7J>12 — 
ttmm. T20mM Tris/Hcl (pH8. Oh 20mM EDTA, 2% S 
DS, ImM GDP, RtflraM GTPj *at?«»i«lc65 , CT5» 

■^UW ^ V-tr/bn— X(v-/ X U — '//b (Masher 
ey-Nage I ) fcfcW) 7nvh777Y-Ci:'; L , fiMl 
ffifl:*, TFujix BAS 2000 Imaging Ana lyzerj -pSIBffi 

[0029] coBfli, ir^;jco^eyo ^vA^nvhy 

77-f-^b c?)Rab3GAP^t > ^;HC fiJUH 7D7h^ 7 7 
^ -ic cfc o TSf-ttSn^GAPffitt^M^Jc^^ n/i (BI2 
B) 0 KH»*Rab3Alcfei^rtifStt*f*oA^ Ihttftf* 
T'CifSfliJiW^a^o^ («3A)o * < ORabV r 5 U - 
rc*3l^T, Rab3A, Rab3B, Rab3C. teO*Rab3D#£rfrRab3 
^77 7 = U-(CRab3GAP(i:r«l;'| v j-;^:;7*<L. Rab2, Rab5A, 
jatfRab11*t*tyflfiORab-9-^7r ^ U — (ctiHtl-*?!^ 
afrofc(l33B) 0 Rab3^yy T = U— ictJl^T, Rab3GA 
P(i:Rab3A, Rab3C, 3&tfRab3DJC«iait^Slt*SLfc*^ 
Rab3BtC iislsjl vStt L *>S ^ ^7b> o fz 0 

[0030] immm e j r = y i«EWo»ias 

200Ec7)5«y HB3fr5— iffiOJ/vi** nv ^77 Y — 
^fl tC «t o T mA6/cRab3GAP^^r / Q*t 3 ;i g) tC*t LS 

DS-PAGE£?-ro/co Rab3GAP(cWi£.;"r^> ^ >/^H (130k 
Dac7^^>/^H) /^>K*y;Uft*6i;j0IK0. 'J ->/bx 
> K^^-y— tf (lysyl endopeptidase)Tj yjl^L/-Co 
WW £ ftfc ^ ^ H (i > CI 8iS2ti ! WE i(S {+ v A ^> n v 
h^77 -<-lCj:0»«L/'c(lmazumi.K..et al. (1994) 
Biochem. Biophys. Res. Commun. 205. 1409-1416) 0 CO)^ 

7* koi > < oM7 ^ y IWEM*^:/*- K 5/- 

— (Shimazu PS0-1-gas phase sequencer) "c??/t'4i Lfz 0 

[oo3i] c(Dts^ zm±.<D^-/*Y\±-^m^t> 
50 tu 3ooT^y^fi^j^}fciz^n/zo cn6«fi« 



9 

(i % rpVPARRORRLFDDTREAEKj Utmm*5 3) , TLTE 
PAPVPIHKj (KMSW : A) . JkU TDMAPLKPEGRLHOHG 

Kj (RM*9: 5) T'&^fio £«E>IC, 130kDa<D*> 

y < * n<oN*i»r ^ / i«EW*i*ffi-r s /-c^ic-t y o-? > 

y/UO-SI^SDS-PAGElC^it, ^KPVDFBatclc^Lfc* 
^^M^-"7y-7>J >J7>hr;l/- (Coomassie b 
rilliant blue) T'JftCi Lfc 0 ^^^HlcWffi-r* 
* >/ < * > K£H5!fr 6 W 0 Ml L X<*rf* K 5r v 
-tf-iCfetefrttrco CCD*tf-5£, 130kDa<O^>/^M<DN 

= y&<DfiE*w?*&£n, taadsepesevj ce^j 

■fRF} : 6) ?&Z>tW)\Lrzo 

[0032] mmm i ] Rab3GAPof5!&ffi*ij<ow^ 

d— — >tfR,ZfiR8L 

\i HIwcDNAv^y^U-OX^ 0-~ yy*{c*>(t£/W 
7U ^-tf-S/a ><07j«Hi«?i;(Sainbrook. J. . et al. 
(1989) Molecular Cloning: A Laboratory Manual, 2nd 
Ed.. Cold Spring Harbor Laboratory, Cold Spring H 
arbor, NY) (CTf ro /c 0 A gtlOy T — i?'<* £-T*f95 
n^cDNAy n-y^pBluescripty^X^ K*JI'K*TFi 

[0 0 3 3] *5»Wft 6 iit hl^cDNAv^yvU-^b 
cDNA^ra-XLU -:*l»jB«:?*'#i£L/io Chilli, 
L hcDNAti^TIIt/jM 10521 ^ / fctt Vf^) 'S > 
/ ^ H* 3 - K L T L * £ C £ WW! L ( 1*14) 0 i** L 

c w r = j mmoiii-ffr&iZi \ *u w (spec i es) oy&i * 

n -tf— -7- (computer homology search) J: 0 . CO 
fid *W v - > / n > >7 -% <7 U * * Y is - '/ > X 7- - * ^— 
X (GenBank Nucleotide Sequence Database) iz£>Z>1$i\1fc 
f)U^\T$>Z>T5-t:-; >?i y (accession) 7ft *~;D3 18860) 
iafz; j-tM-T'ftS: fc/)W)L/io Rab3GAP£;zi- K 
'4- o cDNAJilfif fcico 5* > / * * H li f-T.ffl* ti 1M feci &M £ 

[ 0 0 3 <1 ] [:J£1KM 8 ] aUft^Rab3GAP056flJ 
^fliyvX^K r p RSET-Rab3GAPj r p GEX-2T-Rab3 

>u K>^J:«ttttFtti!:3 K>OT?«(cKpnlffif4 
cOff{ft«£ Will L /-'Rab3GAP cDNA^r f*fr2946i<„$MWIftJ-V£ 
PCR«tcWC<fcO&tfLfco C<DWri-*KpnlT*WWiU ^ 
?X;F rpRSETj (Invitrogenft:^) 0)Kpn I fflitt^P 
^L/i ((!)bnf:77X^K^ T p RSET-Rab3GAPj tmi 
fiL/i) o r p RSET-Rab3GAPj T*A'WMDE3*IBH«e« L 
/i. 30°CT'4!W.k ImM 4 V 7n tfn,- p-D~** JS? 1 
YM-j J \s K*I»K-*T«M*MWHL S«£50mM(7;>U > 
K! M 

Met Ala Ala Asp Ser Glu Pro Glu 
1 5 



(6) *#r*W 10-276783 

10 

«th'J«)A (pH7.4) ^Z>*50mM NaCI«ratyffl»i?ffi*«C 

C 05±rS^ 6 , Hi sbMi^Rab3GAP^:Ni 2 * -NTA-r #n— X 

>/^H^ fSOmMUVlfe-^h'J^ACpH?^). 50mM NaC 

>C^FilcDNA(1-909iM^W. 91 0-1 800)^1$ *J % &t>'1801 
-29461SSW) ^PCRSl^iC ctOpfiJcL, TpGEX-2T j (Ph 
armaciafch^D IZffiXLfz (l^n/-;77X= K# r p GE 
X-2T-Rab3GAP>j^|gK^J ti&^L/i) 0 r p GEX-2T-Ra 
b3GAPX^Ii:?4f*J ^^8fiiDH5a^JBM$£»L/*Ce 30X; 

56JH«»!Wbfe», »^10%x^n-x^^O mm 

imLfto £<D±\ffifrc>* GSTftyi^Rab3GAP^^^^<*^: 
9 >l yft\ 7 r n - X If - Xic i: 0 W» L Tec 
[00 3 5] Ctt«C<fc 0130kDa<om#&** 
His6^^^V/^HtLT^^n^o C^ai^^^V 
A ^7 HtiRab3AtC « LGAPriStt*«AMC^ L fz (113C) 0 ^ 
JO ^fl!i^Rab3^yy t ^ U -IC fc?5tt*jSLfcrt<, fffioRa 
by 7- a U-(c(if^J-;^?T^^^o/co EW*^9 : 1 <01 

-303fRiuwr ^yftt?, 304-600tfHHicor^/tfs, Jkm 
oi -98i r = y i»«»<otiHft* ^ h*jik 

Ky^>ft?rrlCj: 0, tt601-981»[llOT^y 

R, Ili-R, IWR. H¥R. WStt, AktJFSHMi^&tyr^TO 
^> -v h 0« ItS (C *> I * T 1 30kDa <V2>/i*n cOmRNAtf 

30 [0030] 

imncowm wmMc^o. Rab3^y r yT^u-^> 

^-i:|.miWi:fl:-fflt5^>/^H^fii(ltSn/i. *K 
iWO^>^^M«, ^Icm^uu^M^/AllWCllil^LT 
l^^:^^6li^>Rab3^yyT ^ 'J 

P0)J!iii*»»B**.?-«W(c flSJffi-r ^> fStt*/-* L /^o 

^« [0 0 3 7] 

fid^lffifi7 : 1 

: 981 

fiyajos? : T^yiK 



Ser Glu Val Phe Glu lie Thr Asp 
10 15 
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12 



Phe Thr Thr Ala Ser Glu Trp Glu Arg Phe lie Ser Lys Val Glu Glu 

20 25 30 

Val Leu Asn Asp Trp Lys Leu lie Gly Asn Ser Leu Gly Lys Pro Leu 

35 40 45 

Glu Lys Gly lie Phe Thr Ser Gly Thr Trp Glu Glu Lys Ser Asp Glu 

50 55 60 

lie Ser Phe Ala Asp Phe Lys Phe Ser Val Thr His His Tyr Leu Val 
65 70 75 80 

Gin Glu Ser Thr Asp Lys Glu Gly Lys Asp Glu Leu Leu Glu Asp Val 

85 90 95 

Val Pro Gin Ser Met Gin Asp Leu Leu Gly Met Asn Asn Asp Phe Pro 

100 105 110 

Pro Arg Ala His Cys Leu Val Arg Trp Tyr Gly Leu Arg Glu Phe Val 

115 120 125 

Val lie Ala Pro Ala Ala His Ser Asp Ala Val Leu Ser Glu Ser Lys 

130 135 140 

Cys Asn Leu Leu Leu Ser Ser Val Ser lie Ala Leu Gly Asn Thr Gly 
145 150 155 160 

Cys Gin Val Pro Leu Phe Val Gin Me His His Lys Trp Arg Arg Met 

165 170 175 

Tyr Val Gly Glu Cys Gin Gly Pro Gly Val Arg Thr Asp Phe Glu Met 

180 185 190 

Val His Leu Arg Lys Val Pro Asn Gin Tyr Thr His Leu Ser Gly Leu 

195 200 205 

Leu Asp lie Phe Lys Ser Lys Me Gly Cys Pro Leu Thr Pro Leu Pro 

210 215 220 

Pro Val Ser Me Ala Me Arg Phe Thr Tyr Val Leu Gin Asp Trp Gin 
225 230 235 240 

Gin Tyr Phe Trp Pro Gin Gin Pro Pro Asp lie Asp Ala Leu Val Gly 

245 250 255 

Gly Glu Val Gly Gly Leu Glu Phe Gly Lys Leu Pro Phe Gly Ala Cys 

260 265 270 

Glu Asp Pro lie Ser Glu Leu His Leu Ala Thr Thr Trp Pro His Leu 

275 280 285 

Thr Glu Gly lie lie Val Asp Asn Asp Val Tyr Ser Asp Leu Asp Pro 

290 295 300 

Me Gin Ala Pro His Trp Ser Val Arg Val Arg Lys Ala Glu Asn Pro 
305 310 315 320 

Gin Cys Leu Leu Gly Asp Phe Val Thr Glu Phe Phe Lys Me Cys Arg 

325 330 335 

Arg Lys Glu Ser Thr Asp Glu I le Leu Gly Arg Ser Ala Phe Glu Glu 

340 345 350 

Glu Gly Lys Glu Thr Ala Asp lie Thr His Ala Leu Ser Lys Leu Thr 

355 360 365 

Glu Pro Ala Ser Val Pro Me His Lys Leu Ser Val Ser Asn Met Val 

370 375 380 

His Thr Ala Lys Lys Lys Me Arg Lys His Arg Gly Val Glu Glu Ser 
385 390 395 400 

Pro Leu Asn Asn Asp Val Leu Asn Thr Me Leu Leu Phe Leu Phe Pro 



405 



410 



415 
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13 14 
Asp Ala Val Ser Glu Lys Pro Leu Asp Gly Thr Thr Ser Thr Asp Asn 

420 425 430 

Asn Asn Pro Pro Ser Glu Ser Glu Asp Tyr Asn Leu Tyr Asn Gin Phe 

435 440 445 

Lys Ser Ala Pro Ser Asp Ser Leu Thr Tyr Lys Leu Ala Leu Cys Leu 

450 455 460 

Cys Met lie Asn Phe Tyr His Gly Gly Leu Lys Gly Val Ala His Leu 
465 470 475 480 

Trp Gin Glu Phe Val Leu Glu Met Arg Phe Arg Trp Glu Asn Asn Phe 

485 490 495 

Leu lie Pro Gly Leu Ala Ser Gly Pro Pro Asp Leu Arg Cys Cys Leu 

500 505 510 

Leu His Gin Lys Leu Gin Met Leu Asn Cys Cys Me Glu Arg Lys Lys 

515 520 525 

Ala Arg Asp Glu Gly Lys Lys Thr Ser Ala Ser Asp Val Thr Asn lie 

530 535 540 

Tyr Pro Gly Asp Ala Gly Lys Ala Gly Asp Gin Leu Val Pro Asp Asn 
545 550 555 560 

Leu Lys Glu Thr Asp Lys Glu Lys Gly Glu Val Gly Lys Ser Trp Asp 

565 570 575 

Ser Trp Ser Asp Ser Glu Glu Glu Phe Phe Glu Cys Leu Ser Asp Thr 

580 585 590 

Glu Glu Leu Lys Gly Asn Gly Gin Glu Ser Gly Lys Lys Gly Gly Pro 

595 600 605 

Lys Glu Met Ala Asn Leu Arg Pro Glu Gly Arg Leu Tyr Gin His Gly 

610 615 620 

Lys Leu Thr Leu Leu His Asn Gly Glu Pro Leu Tyr lie Pro Val Thr 
625 630 635 640 

Gin Glu Pro Ala Pro Met Thr Glu Asp Leu Leu Glu Glu Gin Ser Glu 

645 650 655 

Val Leu Ala Lys Leu Gly Thr Ser Ala Glu Gly Ala His Leu Arg Ala 

660 665 670 

Arg Met Gin Ser Ala Cys Leu Leu Ser Asp Met Glu Ser Phe Lys Ala 

675 680 685 

Ala Asn Pro Gly Cys Ser Leu Glu Asp Phe Val Arg Trp Tyr Ser Pro 

690 695 700 

Arg Asp Tyr Me Glu Glu Glu Val Me Asp Glu Lys Gly Asn Val Val 
705 710 715 720 

Leu Lys Gly Glu Leu Ser Ala Arg Met Lys lie Pro Ser Asn Met Trp 

725 730 735 

Val Glu Ala Trp Glu Thr Ala Lys Pro Me Pro Ala Arg Arg Gin Arg 

740 745 750 

Arg Leu Phe Asp Asp Thr Arg Glu Ala Glu Lys Val Leu His Tyr Leu 

755 760 765 

Ala lie Gin Lys Pro Ala Asp Leu Ala Arg His Leu Leu Pro Cys Val 

770 775 . 780 

Me His Ala Ala Val Leu Lys Val Lys Glu Glu Glu Ser Leu Glu Asn 
785 790 795 800 

Me Ser Ser Val Lys Lys Me Me Lys Gin Me Me Ser His Ser Ser 
805 810 815 
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15 16 
Lys Val Leu His Phe Pro Asn Pro Glu Asp Lys Lys Leu Glu Giu lie 

820 825 830 

Me His Gin lie Thr Asn Val Glu Ala Leu lie Ala Arg Ala Arg Ser 

835 840 845 

Leu Lys Ala Lys Phe Gly Thr Glu Lys Cys Glu Gin Glu Glu Glu Lys 

850 855 860 

Glu Asp Leu Glu Arg Phe Val Ser Cys Leu Leu Glu Gin Pro Glu Val 
865 870 875 880 

Leu Val Thr Gly Ala Gly Arg Gly His Ala Gly Arg Me Me His Lys 

885 890 895 

Leu Phe Val Asn Ala Gin Arg Ala Ala Ala Met Thr Pro Pro Glu Glu 

900 905 910 

Glu Leu Lys Arg Met Gly Ser Pro Glu Glu Arg Arg Gin Asn Ser Val 

915 920 925 

Ser Asp Phe Pro Pro Pro Ala Gly Arg Glu Phe Me Leu Arg Thr Thr 

930 935 940 

Val Pro Arg Pro Ala Pro Tyr Ser Lys Ala Leu Pro Gin Arg Met Tyr 
945 950 955 960 

Ser Val Leu Thr Lys Glu Asp Phe Arg Leu Ala Gly Ala Phe Ser Ser 

965 970 975 

Asp Thr Ser Phe Phe 
980 

IWlJffiiJ : 2 ft!0J<DHIH • cDNA to mRNA 

fm<n&a : 2946 fxmomm 
fidwffi : km Mf»*-»-r8e«5 : CDS 

fllcOR : r.*«l {/{min : 1 .. 2943 

Min>- : iftflMA! Lfc-//i£ : E 

fid W 

ATG GCT GCC GAC AGT GAG CCC GAA TCC GAG GTA TTT GAG ATC ACG GAC 48 

Met Ala Ala Asp Ser Glu Pro Glu Ser Glu Val Phe Glu Me Thr Asp 
15 10 15 

TTC.ACC ACT GCC TCG GAA TGG GAA AGG TTT ATT TCC AAA GTT GAA GAA 96 

Phe Thr Thr Ala Ser Glu Trp Glu Arg Phe Me Ser Lys Val Glu Glu 

20 25 30 

GTC TTG AAT GAC TGG AAA CTG ATT GGA AAC TCT JTG GGA AAG CCA CTC 144 

Val Leu Asn Asp Trp Lys Leu Me Gly Asn Ser Leu Gly Lys Pro Leu 

35 40 45 

GAA AAG GGT ATA TTT ACT TCT GGC ACA TGG GAA GAG AAA TCA GAT GAA 192 

Glu Lys Gly Me Phe Thr Ser Gly Thr Trp Glu Glu Lys Ser Asp Glu 

50 55 60 

ATT TCC TTT GCT GAC TTC AAG TTC TCA GTC ACT CAT CAT TAT CTT GTA 240 

Me Ser Phe Ala Asp Phe Lys Phe Ser Val Thr His His Tyr Leu Val 
65 70 75 80 

CAA GAG TCC ACT GAT AAA GAA GGA AAG GAT GAG TTA TTA GAG GAT GTT 288 

Gin Glu Ser Thr Asp Lys Glu Gly Lys Asp Glu Leu Leu Glu Asp Val 

85 90 95 

GTT CCA CAA TCT ATG CAA GAT TTG CTG GGT ATG AAT AAT GAC TTT CCT 336 

Val Pro Gin Ser Met Gin Asp Leu Leu Gly Met Asn Asn Asp Phe Pro 

100 105 110 

CCA AGA GCA CAT TGC CTG GTA AGA TGG TAT GGG CTA CGT GAG TTC GTG 384 

-9- 
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17 18 

Pro Arg Ala His Cys Leu Val Arg Trp Tyr Gly Leu Arg Glu Phe Val 

115 120 125 

GTG ATT GCC CCT GCT GCA CAC AGT GAC GCT GTT CTC AGC GAA TCT AAG 432 

Val lie Ala Pro Ala Ala His Ser Asp Ala Val Leu Ser Glu Ser Lys 

130 135 140 

TGC AAC CTT CTT CTG AGT TCT GTT TCT ATT GCC TTG GGA AAC ACT GGC 480 

Cys Asn Leu Leu Leu Ser Ser Val Ser Me Ala Leu Gly Asn Thr Gly 

145 150 155 160 

TGT CAG GTG CCA CTC TTT GTG CAA ATT CAC CAC AAA TGG CGA AGA ATG 528 

Cys Gin Val Pro Leu Phe Val Gin lie His His Lys Trp Arg Arg Met 

165 170 175 

TAT GTA GGA GAA TGT CAA GGT CCT GGT GTA CGA ACT GAT TTC GAA ATG 576 

Tyr Val Gly Glu Cys Gin Gly Pro Gly Val Arg Thr Asp Phe Glu Met 

180 185 190 

GTT CAT CTT AGA AAA GTG CCA AAT CAG TAC ACT CAC TTA TCA GGT CTG 624 

Val His Leu Arg Lys Val Pro Asn Gin Tyr Thr His Leu Ser Gly Leu 

195 200 205 

CTG GAT ATC TTC AAA TCA AAG ATT GGA TGT CCT TTA ACT CCA TTG CCT 672 

Leu Asp Me Phe Lys Ser Lys lie Gly Cys Pro Leu Thr Pro Leu Pro 

210 215 220 

CCA GTT AGT ATT GCT ATT CGA TTT ACC TAT GTA CTT CAA GAT TGG CAG 720 

Pro Val Ser lie Ala I le Arg Phe Thr Tyr Val Leu Gin Asp Trp Gin 

225 230 235 240 

CAG TAT TTT TGG CCT CAG CAA CCT CCA GAC ATA GAT GCC CTT GTA GGA 768 

Gin Tyr Phe Trp Pro Gin Gin Pro Pro Asp Me Asp Ala Leu Val Gly 

245 250 255 

GGA GAA GTT GGA GGC TTG GAG TTT GGC AAG TTA CCA TTT GGT GCC TGC 816 

Gly Glu Val Gly Gly Leu Glu Phe Gly Lys Leu Pro Phe Gly Ala Cys 

260 265 270 

GAA GAT CCT ATT AGT GAA CTC CAT TTA GCT ACT ACA TGG CCT CAT CTG 864 

Glu Asp Pro Me Ser Glu Leu His Leu Ala Thr Thr Trp Pro His Leu 

275 280 285 

ACC GAA GGG ATC ATT GTG GAT AAT GAT GTT TAT TCT GAT TTG GAT CCT 912 

Thr Glu Gly Me lie Val Asp Asn Asp Val Tyr Ser Asp Leu Asp Pro 

290 295 300 

ATT CAA GCT CCA CAT TGG TCT GTT AGA GTT CGA AAA GCT GAG AAT CCT 960 

Me Gin Ala Pro His Trp Ser Val Arg Val Arg Lys Ala Glu Asn Pro 

305 310 315 320 

CAG TGT TTG CTA GGT GAT TTT GTC ACT GAA TTT TTT AAA ATT TGC CGT 1008 

Gin Cys Leu Leu Gly Asp Phe Val Thr Glu Phe Phe Lys Me Cys Arg 

325 330 335 

CGA AAG GAG TCA ACT GAT GAG ATT CTT GGA CGA TCT GCA TTT GAG GAA 1056 

Arg Lys Glu Ser Thr Asp Glu Me Leu Gly Arg Ser Ala Phe Glu Glu 

340 345 350 

GAA GGC AAA GAA ACT GCT GAT ATA ACT CAT GCT TTG TCA AAA TTG ACA 1104 

Glu Gly Lys Glu Thr Ala Asp Me Thr His Ala Leu Ser Lys Leu Thr 

355 360 365 

GAG CCG GCA TCA GTT CCA ATT CAT AAA TTA TCA GTT TCA AAT ATG GTA 1152 

Glu Pro Ala Ser Val Pro Me His Lys Leu Ser Val Ser Asn Met Val 
370 375 380 

-10- 
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19 20 

CAC ACT GCA AAG AAG AAA ATC CGA AAA CAC AGA GGT GTA GAG GAG TCA 1200 

His Thr Ala Lys Lys Lys He Arg Lys His Arg Gly Val Glu Glu Ser 
385 390 395 400 

CCG CTA AAT AAT GAT GTT CTT AAT ACT ATT CTC CTG TTC TTA TTC CCT 1248 

Pro Leu Asn Asn Asp Val Leu Asn Thr lie Leu Leu Phe Leu Phe Pro 

405 410 415 

GAT GCT GTT TCT GAG AAA CCA TTA GAT GGA ACT ACT TCA ACA GAT AAT 1296 

Asp Ala Val Ser Glu Lys Pro Leu Asp Gly Thr Thr Ser Thr Asp Asn 

420 425 430 

AAT AAT CCT CCA TCA GAG AGT GAA GAC TAT AAT CTC TAC AAT CAG TTC 1344 

Asn Asn Pro Pro Ser Glu Ser Glu Asp Tyr Asn Leu Tyr Asn Gin Phe 

435 440 445 

AAG TCT GCA CCA TCT GAC AGT TTA ACA TAC AAA CTG GCT TTG TGT CTC 1392 

Lys Ser Ala Pro Ser Asp Ser Leu Thr Tyr Lys Leu Ala Leu Cys Leu 

450 455 460 

TGT ATG ATC AAT TTT TAC CAT GGA GGG TTG AAA GGA GTG GCA CAC CTC 1440 

Cys Met Me Asn Phe Tyr His Gly Gly Leu Lys Gly Val Ala His Leu 
465 470 475 480 

TGG CAG GAA TTT GTT CTT GAA ATG CGT TTC CGA TGG GAA AAC AAC TTT 1488 

Trp Gin Glu Phe Val Leu Glu Met Arg Phe Arg Trp Glu Asn Asn Phe 

485 490 495 

CTG ATT CCA GGA TTA GCA AGT GGA CCC CCA GAT CTG AGG TGT TGT TTA 1536 

Leu I le Pro Gly Leu Ala Ser Gly Pro Pro Asp Leu Arg Cys Cys Leu 

500 505 510 

CTG CAT CAG AAA CTA CAG ATG TTA AAT TGT TGT ATT GAA AGA AAG AAG 1584 

Leu His Gin Lys Leu Gin Met Leu Asn Cys Cys Me Glu Arg Lys Lys 

515 520 525 

GCA CGT GAT GAG GGG AAA AAG ACA AGT GCT TCA GAT GTC ACT AAT ATA 1632 

Ala Arg Asp Glu Gly Lys Lys Thr Ser Ala Ser Asp Val Thr Asn Me 

530 535 540 

TAT CCA GGG GAT GCT GGA AAA GCA GGA GAC CAG TTG GTG CCA GAT AAT 1680 

Tyr Pro Gly Asp Ala Gly Lys Ala Gly Asp Gin Leu Val Pro Asp Asn 
545 550 555 560 

CTA AAA GAA ACA GAT AAG GAA AAG GGA GAG GTA GGA AAA TCT TGG GAT 1728 

Leu Lys Glu Thr Asp Lys Glu Lys Gly Glu Val Gly Lys Ser Trp Asp 

565 570 575 

TCC TGG AGT GAC AGC GAA GAA GAA TTT TTT GAA TGC CTA AGT GAT ACT 1776 

Ser Trp Ser Asp Ser Glu Glu Glu Phe Phe Glu Cys Leu Ser Asp Thr 

580 585 590 

GAA GAA CTT AAA GGA AAT GGA CAA GAG AGT GGC AAG AAA GGA GGA CCT 1824 

Glu Glu Leu Lys Gly Asn Gly Gin Glu Ser Gly Lys Lys Gly Gly Pro 

595 600 605 

AAG GAG ATG GCA AAT TTA AGG CCG GAA GGA CGG CTC TAT CAG CAT GGG 1872 

Lys Glu Met Ala Asn Leu Arg Pro Glu Gly Arg Leu Tyr Gin His Gly 

610 615 620 

AAA CTT ACA CTG CTG CAT AAT GGA GAA CCT CTC TAC ATT CCA GTA ACC 1920 

Lys Leu Thr Leu Leu His Asn Gly Glu Pro Leu Tyr Me Pro Val Thr 
625 630 635 640 

CAG GAA CCA GCA CCT ATG ACA GAA GAT CTG CTA GAA GAG CAG TCT GAA 1968 

Gin Glu Pro Ala Pro Met Thr Glu Asp Leu Leu Glu Glu Gin Ser Glu 
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(12) mW 10-276783 

21 22 
645 650 655 

GTT TTA GCT AAA TTA GGT ACA TCG GCA GAG GGG GCT CAC CTT CGA GCA 2016 

Val Leu Ala Lys Leu Gly Thr Ser Ala Glu Gly Ala His Leu Arg Ala 

660 665 670 

CGC ATG CAG AGT GCC TGT CTG CTC TCA GAT ATG GAG TCT TTT AAG GCA 2064 

Arg Met Gin Ser Ala Cys Leu Leu Ser Asp Met Glu Ser Phe Lys Ala 

675 680 685 

GCT AAT CCA GGT TGC TCC CTG GAA GAT TTT GTG AGG TGG TAT TCA CCC 2112 

Ala Asn Pro Gly Cys Ser Leu Glu Asp Phe Val Arg Trp Tyr Ser Pro 

690 695 700 

CGG GAT TAT ATT GAA GAG GAG GTG ATT GAT GAA AAG GGC AAT GTG GTG 2160 

Arg Asp Tyr lie Glu Glu Glu Val Me Asp Glu Lys Gly Asn Val Val 
705 710 715 720 

CTG AAA GGA GAA CTG AGT GCC CGG ATG AAG ATT CCA AGC AAT ATG TGG 2208 

Leu Lys Gly Glu Leu Ser Ala Arg Met Lys lie Pro Ser Asn Met Trp 

725 730 735 

GTA GAA GCC TGG GAA ACA GCT AAG CCA ATT CCT GCT AGA AGG CAA AGG 2256 

Val Glu Ala Trp Glu Thr Ala Lys Pro Me Pro Ala Arg Arg Gin Arg 

740 745 750 

AGA CTC TTT GAT GAT ACA CGG GAA GCA GAA AAG GTG CTG CAC TAT CTG 2304 

Arg Leu Phe Asp Asp Thr Arg Glu Ala Glu Lys Val Leu His Tyr Leu 

755 760 765 

GCA ATC CAG AAA CCT GCA GAC CTT GCT CGG CAC CTG TTA CCT TGT GTG 2352 

Ala I le Gin Lys Pro Ala Asp Leu Ala Arg His Leu Leu Pro Cys Val 

770 775 780 

ATT CAT GCA GCT GTA CTC AAG GTA AAG GAA GAA GAA AGT CTC GAA AAC 2400 

Me His Ala Ala Val Leu Lys Val Lys Glu Glu Glu Ser Leu Glu Asn 
785 790 795 800 

ATT TCT TCA GTT AAG AAG ATC ATA AAG CAG ATA ATA TCC CAT TCC AGT 2448 

Me Ser Ser Val Lys Lys Me lie Lys Gin lie Me Ser His Ser Ser 

805 810 815 

AAA GTT TTG CAC TTC CCC AAT CCA GAA GAC AAG AAA TTG GAA GAA ATC 2496 

Lys Val Leu His Phe Pro Asn Pro Glu Asp Lys Lys Leu Glu Glu Me 

820 825 830 

ATT CAC CAG ATT ACT AAT GTG GAA GCT CTC ATT GCC AGA GCT CGG TCA 2544 

Me His Gin lie Thr Asn Val Glu Ala Leu Me Ala Arg Ala Arg Ser 

835 840 845 

CTA AAA GCC AAG TTT GGA ACT GAG AAA TGT GAA CAG GAG GAG GAA AAG 2592 

Leu Lys Ala Lys Phe Gly Thr Glu Lys Cys Glu Gin Glu Glu Glu Lys 

850 855 860 

GAA GAT CTT GAA AGG TTT GTG AGT TGC CTG CTG GAG CAG CCT GAA GTG 2640 

Glu Asp Leu Glu Arg Phe Val Ser Cys Leu Leu Glu Gin Pro Glu Val 
865 870 875 880 

TTA GTC ACC GGT GCA GGA AGA GGA CAT GCT GGC AGG ATC ATT CAC AAG 2688 

Leu Val Thr Gly Ala Gly Arg Gly His Ala Gly Arg Me Me His Lys 

885 890 895 

CTG TTT GTG AAT GCC CAG AGG GCT GCA GCT ATG ACT CCA CCA GAG GAG 2736 

Leu Phe Val Asn Ala Gin Arg Ala Ala Ala Met Thr Pro Pro Glu Glu 

900 905 910 

GAA TTG AAG AGA ATG GGC TCC CCA GAG GAA AGA AGG CAG AAC TCC GTG 2784 
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4 



(i3> mm 

23 24 

Glu Leu Lys Arg Met Gly Ser Pro Glu Glu Arg Arg Gin Asn Ser Val 

915 920 925 

TCA GAC TTC CCA CCC CCT GCT GGC CGG GAA TTC ATT TTG CGC ACC ACT 

Ser Asp Phe Pro Pro Pro Ala Gly Arg Glu Phe Me Leu Arg Thr Thr 

930 935 940 

GTG CCG CGC CCT GCT CCC TAC TCC AAA GCT CTG CCT CAG CGG ATG TAC 

Val Pro Arg Pro Ala Pro Tyr Ser Lys Ala Leu Pro Gin Arg Met Tyr 
945 950 955 960 

AGT GTT CTC ACC AAA GAG GAC TTT AGA CTT GCA GGT GCC TTT TCA TCA 

Ser Val Leu Thr Lys Glu Asp Phe Arg Leu Ala Gly Ala Phe Ser Ser 



10-276783 



2832 



2880 



2928 



965 

GAT ACT TCC TTC TTC TGA 
Asp Thr Ser Phe Phe 
980 



mm^s : 3 

«M<DR£ : 19 



970 



975 



mm 



2946 



R20J 
Pro Val 
1 

Lys 



Pro Ala Arg Arg Gin Arg Arg Leu Phe Asp Asp Thr Arg Glu Ala Glu 



10 



15 



Leu Thr Glu Pro Ala Pro Val Pro 



•*1 5 

mm ?} : 5 

EWWKtf : 16 



10 



le His Lys 



Asp Met Ala Pro Leu Lys Pro Glu Gly Arg Leu His Gin His Gly Lys 



1 5 

WW**? : 6 
ffi!0l<Oli«* : 10 

Ala Ala Asp Ser Glu Pro Glu Ser Glu Val 
1 5 10 

W I ] A(K-/0^j7A^P7hy77Y- T'CORab3GA 

T [ y - 3 2 P] GTPHtab3A*J||l- *T »*>B<0-«B (0. 25 /j I) <0 
Rab3GAPM-tt«fflvL' L tz 9 <•> « 7 -r ;U ±0«lWJ» 
WrStti*, ( — )Ii280nm(Oqft-)t/fl*. (-) (iNaC!$/£ 

^>/s^H^Cif*T'^So »«BO-«5(5p l)£SDS-PA 

* n*««ta l tz 0 at x * o- x\mmm&bX'<DR 

ab3GAP«ttO?8M;/o 7 4 -tlJkZF *>/**HflS{&«* 50 



10 15 

7l;"To -tyOPCI. 6/5J>pO-9->>^;I/«: r8}»jj«Aj £ft 
CM. 8mliVi!S!X * n-XfcJfi!(5-40%) icTR/R U 219. 000 

gr*i3.8n$inija^Lfco i60/i i-roo5K(s*m«>fco ft 

^PiiiO-fH5(20/i D^SDS-PAGElcAHt. ftfr^T & 

/c-^/OtV^ A>> a v h^77Y -T<ORab3GAPtf/ft;<Oft? 
Ui^u^ -r -/UJfttf *>/<*K»a«*^-r 0 x n- 
X^^raffl^L^"9->^;l/(450/i I) 1.2% CHA 
PS^t/1350/i rDB»f}ft-Cj (0.6%CHAPS«racy«8»j?fl£A) 
*frt?*8ffiifc*A450/i IT-flJIRLfco raiKHIe 
Cj £ tt>lc* /Q PC1.6/5^-7A^DVh^v7><— tC 
T5>iML/"Co #^A£2mlCQ280nfl NaCI£&Cr rg|jBj£ 
Cj T'JJHWft* 3mlONaCISSi*a4gK(280-500mM)*iHl^T 
fccl^T0.5ml(ONaCir!li*S!i;jra(0.5-1M), 7i 
OF ranBiKCj iV<D\H NaCI«:8SUiaslflO. 1ml/^T'f r rl\ 
100 /i l*ro<D#ii£mA6*o &»iBJiWO— M5(60|i l)£S 
DS-PAGElCfrth ta^TfflSSf&Lfco ( Hi?^*- 
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[[^2] Ati0verlaytt;(CTRab3GAPfiStt«:«»ii-rS/i46 

a v h^77^ -lCTRab3GAPffitt*«Hi L^*S*«r^ 
fBTi&S. [ a - 3 2 P] GTP-Rab3 A£RAb3GAPO y 0"* > 

>4^a^-hU fctt^T7-f/U5r— (CiffiL/io Rab3AIC 

[19 3] Att, Rab3GAP<cH-r«SKonRIKttO£4!tt 

H3l-:*3f»ORab3A(ctS&L/i[ y - 32 P]GTPO/jll/kttft?*:« 
4 * mORab3GAPcO-t y Q+T > ^;U«fis&TT*»I3! L fc 0 
(•)«iffin«»L/iRab3A*5«L, (O) (iBRH^h»»^R 
ab3A«r/7;-r 0 Bii, Rab3A«MHt*«tt*f*{?4 LfcttHl* 



04) t$MT 10-276783 

StHT'«5« Rab"7T ^ U-<OflgH«»{*<C|S&L/'c 

[ y -3 2 P] QTP(oftP7k»»* * * £ a ffl^^e y 0-9- > :/ >i 

(DttteTVmiiLLtzo (#)(±Rab3A£:, (A)(iRab3B*. 
(■)l±Rab3C*\ (♦)tiRab3D«\ K»tiRab2*. (□)« 
Rab5A£r, (O) tiRabl l***!^*^ CiitQ»ilRab3G 
APOGAPffitt*«aL^ttK«r«-riaT**5 0 flgattM! 
2 ft fcRab3Alc JSa- L/c[y- 32 P] GTP^^e y Q-tf > 7/1/ $ 
fc (£Rab3GAP<a8Hft * > ^1/01* fiET"e»Iffi L fc Q 
(•) tiH i S6-GAP. (O) C3:Rab3GAP<D^e J W>^fVV:fr> 
10 "To 

& 5 o Rab3GAP<D^& J W > 7;l/fr & £ ftfc 7 5 y ft4 

EW*T«.wc?SLfco &*>\ rsyiBo-aEtiaift^ 

9fW?B2IK (UiJKft^lr/JA) p1468S2K<0-Sc^*aECCt* 



[[12] 



A 



150 kDa 
130 kDa 



B 



GDP*- i | 
GTP^- | 



Rab3 GAP (-) (+) 



(15) 



WfBH 5 ? 1 0-276783 
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(16) 



tSBfl 5 ? 10-276783 
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Rah3 GAP (ng) 



[KM] 



MAAOSEPESEVFErrDnTA^ 

GOH'SGTWEEKSD EJ SF ADFX FSVTHH YL VQE STDKEGK DELLED WPQS 

MQDLLGMNNDFPPfcAHOVRWY 

SSVSIALCWTCCQVPUVQJHHKWTO 

PtK^YTWLSGUJC^KSKIGCPLTI^^ 

OIDALVGGEVGGL^HXLPFGACEDPISELHLAT^^ 

EXI3PICyVPHWSVR\rtUCAENP<^^ 

KGKETADfTHALSiqjEPASVR^ 

LMSDVUmJJHJTOAVSEKPU^ 

SOSUYKUUXLCMtNFYHGGlXGV^ 

SGPPO LRCCLLHQCLQH I^OERKKAWXGKKTSASOVTNIYPGO AGKA 

GOQLVFWLXETlKEKGEVGKSVVOSWSOSEEEFFECLSOTEELKGfKXJES 

GIOCGCP KEMAhljreGia^WG^ 

QSEVU\KLGTSAEGAHLRARMQSACli50M£SnCA^ 

SPRDYIEEEVIDEKGNVVLKGELSARMKPSNMWV^^ 

VKIUKC^HSSKVLHFWPEDKKLie 

EKCEQEEEKEDLEWVSCUXQPEVLVTGAGRGHAGRJ HKLFVNAQJIAA 
AMTPPEEELKRMGSPEERRQNSVSOf PPP AGREF1LRTTVPRPAPYSKAL 
PQRMYSVV.TKEDFRLAGAFSSOTSFF 



(51) Int. CL e «BiJ32-5? F 1 

(CI 2N 1/21 

CI2K 1M9) 

(C 1 2 N 9/14 

C I 2 R 1:19) 
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